A total of 1,503 solid organs were procured from 449 deceased donors in 2018. Although the number of donors was down by 12.8% from the previous year (8.7 per million population), the number of organs procured per donor increased from 3.29 in 2017 to 3.35 in 2018. While the causes of brain death by cerebrovascular diseases and head trauma from traffic accidents have declined, brain damage from hypoxia has increased slightly. The most prominent change in the decline of organ donations was a decrease in family consent (36.5% in 2018 vs. 42.9% in 2017). The disagreement over organ donations by other family members even extended beyond the next of kin, and the restriction of organ donations in connection with the suspension of end-of-life care partly affected the consent rate, making this a controversial social issue. An accurate analysis regarding the factors causing the decline of familial consent rates is required, and related organizations along with the government should make a unified concerted effort to resolve this issue. To help achieve this goal, this manuscript describes the transplantation process and briefly explains the Korean domestic organ donation system.
INTRODUCTION
According to United States transplantation statistics, the number of individuals awaiting transplants have decreased for the first time in 2016, and the annual number of organ donors have increased continuously in 2018, suggesting that the combined national effort to secure organ donors has been fruitful [1] [2] [3] . The international community also continues to actively encourage efforts through the Declaration of Istanbul Custodian Group in the long-term ethical self-sufficiency needed for transplantation for its own citizens since the 2008 Declaration of Istanbul [4, 5] .
Leading countries in transplantation are trying to increase the numbers of donors by increasing the referral rates, consent rates, procure rates, transplant rates, etc., from deceased donors, while actively implementing donations from expanded donor criteria or donors after circulatory death [6] . In the Korean transplantation system, there has been an increase in the number of deceased donors through continuous efforts, but unfortunately, the number has not recovered since its last decrease in 2017 (Table 1) [7] . This manuscript aims to evaluate the significance of the numbers in the 2018 Korea Organ Donation Agency (KODA) annual report and identify improvement strategies.
Prior to the analysis, it is important to note that there are difficulties in producing consistent reports on the current state of organ donations in Korea due to structural complexities that cannot be expressed by simple figures. For example, two organizations, KODA and the Hospital Organ Procurement Organization (HOPO), are responsible for the management of brain-dead patients. Procure/family interview.
HIGHLIGHTS
• Increasing number of brain death due to hypoxic brain damage after cardiovascular accident and suspension of end of life care push us to prepare donation after circulatory death as soon as possible.
Potential brain deaths are collectively reported to KODA's call center, while the settlement of payment depends on the organization that is in charge of the patient.
Therefore, domestic donation statistics cannot be re- 
KOREAN ORGAN DONATION STATISTICS FOR 2018
In 2018, 3,908 organ transplants were performed in Korea, of which 1,503 were donations from the deceased and 2,405 were living donations. the presence of internal trauma ( Fig. 1 ). 
Cases of unavailable family interviews
Although the reported patients were available for organ donation, 440 cases were not possible to confirm the family' s intentions because they could not be interviewed. Of these, 308 patients died, and in some cases, either a family member was not found or the patient was transferred to other institutions. If the AOT is revised and organ donations after circulatory death become possible, many types of patients who died during this period might become potential donors. Additionally, it has become increasingly difficult in recent years for KODA organ procurement coordinator (OPC) to meet the guardians or medical staff due to the restricted access for outside personnel, limited meeting hours, and limited work hours of the doctors. Therefore, a solution is required for such situations.
Cases of donation refusal
There were 884 cases of donation refusal out of the 1,393 cases where the family members were approached, resulting in a refusal rate of 63.5%. Among those who re- In 11.8% of total donation refusal cases, consent was given by a family member with the highest legal priority, but was reversed by another family member after their first de-cision ( Table 2 ). This repetitive pattern suggests a need for a shift in social awareness to respect the person with the highest legal priority or the deceased's donation intentions.
It also shows that the consent of the person with the highest priority as defined by the law (AOT, Article 4, Article 12, and Article 22, Paragraph 3) is necessary, but not an absolute condition for donation. Foreign countries have already implemented systems in favor of first person or initial consent [9] [10] [11] .
Cases of failed organ procurement
Among the 509 cases that acquired donation consent, 449 Other local government including Gyeonggi, Ganwon, Chungbuk, Chungnam, Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam, Jeju.
(88.2%) reported successful organ harvesting and transplantation. The organs of the remaining 60 cases were not donated because of unexpected cardiac arrest (31 cases) before or after brain death determinations, owing to poor organ conditions (11 cases), or due to a medical examiner's request to investigate the cause of accident.
Donors who developed cardiac arrest after the first or second brain death examination but not get the decision from the Brain Death Decision Committee, belong to Maastricht category 4 ( Table 3) , and this group can be proceeded to organ procurement under current law but is a matter of debate about lack of final decision from committee.
In Korea, one is lawfully determined to be dead (AOT, Article 18; the Enforcement Decree, Article 21) only after two thorough clinical examinations for brain death and confirmatory test, and a final decision by the Brain Death Decision Committee. Only then is the organ procurement surgery allowed to begin. The two examinations for brain death are conducted at least 6 hours apart (24 to 48 hours depending on the age for infants), and takes an average 
Clinical Characteristics of Deceased Donors
There were more deceased donors who were male (70.4%) than female (2.38:1). This is higher than the male to female ratio of living donors (1.04:1), and higher than the proportion of male donors, 60% (59%-60%) in the United States. It is also interesting that this ratio is higher than the sex ratio of all deaths in Korea (1.18:1) [1, 12, 13] .
In Korea, there have always been more male donors, alive or deceased, except for the living donors of kidneys in which female donors have a higher ratio (1.35:1).
Meanwhile, the number of male recipients was higher for both donors that were alive (1.94:1) and deceased (1.81:1).
The age of donors has increased during the past 5 years and the average exceeded 50 for the first time last
year (average, 52.5 years). The youngest donor was 74 days old and the oldest was 81 years of age. Donor aging is a natural result as the percentage of deaths for both men and women have reached 75%-80% for those over 60 years of age according to the national death toll statistics [12] . Therefore, the policy for the distribution of the organs if the donor's organs have declined in physiological function due to their age needs to be advanced [3] , and the optimal organ distribution policy for the steadily increasing expanded criteria donors also needs to be discussed [14, 15] .
Brain deaths due to cerebrovascular disease have decreased while brain deaths due to hypoxia (cardiac arrest Values are presented as number (%). Table 6 ). The reason for this difference is the legal prohibition of organ procurement in 2018, which is believed to be a result of KODA's efforts to manage the potential brain deaths within the hospital of occurrence (Table 8 ). ready been decided before considering an organ donation ( expected to be permissible. In order to resolve the long-term shortage of domestic organ donations with donations following circulatory deaths, a partial revision of existing laws and systems is required (Fig. 2) . Table 2) . Once the first person authorization passes legislation, then the respect towards the person with the highest legal priority is expected to also increase.
POLICIES EXPECTED FROM FUTURE REVISIONS

SUMMARY OF INSTITUTIONS AND TASKS RELATED TO ORGAN DONATIONS AND TRANSPLANTATIONS
After the AOT (enacted in 2000) was revised in 2010, various institutions and systems were already in place, but many new members in these organizations began their fieldwork without understanding its history. This has led to misunderstandings and unnecessary conflicts between institutions and staff. In order to help organize and understand the current progress, the following section summarizes all the processes related to organ donation.
Institutions Related to Organ Donation and
Transplants KONOS operates five life-sharing related organizations.
These are the organ transplant registration organizations, organ transplant medical institutions, medical institutions determining brain death, the organ procurement organization, and HOPO.
Organ procurement organization
This organization is in accordance with the AOT, (Article 20) revised in 2010, and "Safety, Management of human tissue act" (Article 16). This is an independent organ procurement organization that receives reports of brain deaths or directly identifies them, manages the entire donation process after the family's consent for donation until procurement of organs, and connects it to a KONOS designated recipient hospital. Unlike HOPO, it is not affiliated to any hospital and the task is currently assigned to the KODA by the Ministry of Health and Welfare.
HOPO
The center for Korean Network for Organ Sharing is regulated by law to designate a HOPO to conduct the organ donations, brain death determinations, organ procurement, Forty-six medical institutions nationwide have signed a brain death management agreement with HOPO to manage brain-dead patients, and eight out of 36 HOPO hospitals have signed a brain death management agreement with KODA and are managed by KODA OPCs.
Specialized immunology laboratories for organ donation and transplantation
KODA clinics
A clinic that specializes in analyses such as immunological tests, cross-tests, blood type tests, and infection marker tests between the donors and beneficiaries for organ transplantation, and stores the specimens when a donor occurs at a KODA hospital (AOT, Article 20, Paragraph 7, the Enforcement Decree, Article 24) ( Table 3 ).
HOPO immunology laboratories
The 19 immunology laboratories among the 36 HOPO hospitals, which store the serum of transplant recipients to conduct cross-tests, etc., for donation from deceased donors from the current HOPO hospital or a HOPO hospital that does not store sera.
Organ transplant management organization
KONOS receives the information of a brain-dead donor from KODA and matches that information with the na- 
Organ transplant medical institution
An organ transplant medical institution is a medical institution that has the facilities, equipment, and personnel according to presidential decree, and is designated by the (Table 2) to coordinate and facilitate these tasks. In order to facilitate the donation, individuals, transplant medical institutions, administrative self-governing centers, and even the police and prosecutors, in case of an accident, must give priority to their agency's own work and should not interfere with the flow of the entire process. In the case of the medical staff, all tests, the assembly of committees, and surgical plans for the management, and the determination of brain death must be carried out before the donor's heart stops, making cooperation between the medical staff and medical institutions crucial. The occasional case where the donor surgery time is arbitrarily modified, or another procurement team is kept waiting must not happen during the donation process. Moreover, the medical staff's ability and experience in organ procurement can either help or hinder the donor's willingness to donate and save even more patients. To this end, we also needs to verify the qualifications of the donor surgery teams dispatched for organ harvest, and this must be regulated autonomously. The conventional process for the organ donation of deceased donors is as follows: (1) Report or discovery of potential brain deaths: the hospital where the potential brain death occurred, reports to KODA, or a KODA organ procurement nurse discovers a potential brain death during the visit to each hospital. (2) Dispatch a KODA organ procurement nurse: if a potential brain death is reported, KODA will dispatch an organ procurement nurse to conduct a medical assessment and check if there are intentions for a donation. (3) Family consent and initiation of brain death determination: if the family agrees to donate, the determination of brain death will begin, the donor's medical information is registered to K-net, and immunology tests regarding donation are requested [3] . ishing the donor surgery, surgical wound repaired carefully and the body transported to the mortuary and return to donor family courteously. Donors that have agreed to tissue donation are transferred to the tissue bank's tissue collection team after organ procurement).
After reporting the donation details, the donation process will be terminated. (7) Report: each transplant medical institution reports the results of the organ transplant surgery to KONOS.
Cash Flow after Deceased Organ Donation Process
In the past, the expenses associated with organ donation and transplantation were settled by HOPO or KODA, which were responsible for the management of 
Donor Courtesy and Family Support Program
The most important courtesy of life sharing is the appreciation of the beneficiaries and the whole country for the donors who gave their lives. Since life sharing is not performed with the promise of a reward, the greatest possible respect given to the donors is for all participating medical staff to fulfill the wishes of the donor and to provide emotional support to the donor's family providing the family with a sense of pride by being the family of a donor. In many countries, the citizens honor donors as heroes. In Korea, each hospital provides a commemorative space, which bears the name of the donor, while KODA also operates its own donor commemorative monitoring system. However, there are practical problems that have delayed the establishment of a national memorial park for donors as a place where citizens can be educated and honor them.
Currently, KODA has a family management team composed of social workers that provides a unified and diverse family support service through a family management manual. In cases where HOPO manages the deceased donors, a memorial event or donor commemorative space is prepared and managed according to each HOPO hospital's donor respect program. 
CONCLUSION
The most critical change in organ donations in 2018 is the continued decline in family consent. Although various causes exist, considerations that a negative view and the social atmosphere concerning life sharing are the biggest causes that hinder the sharing practice [18, 26] . The concern is that this trend will continue. A shift in awareness is a time-consuming task that requires continuous education, national campaigning, and creation of a social atmosphere in which donors and their families receive respect from the public. At the same time, it is also necessary to revise the laws and the system to allow donation of organs or tissues from donors after circulatory deaths. In particular, it is time to consider actively legislating for first person authorization, which would result in family members' honoring the will of the deceased. Now, 20 years after the first enactment for organ donations, the person who holds the consent needs to be newly defined according to the changing social environment and family system. Education should also be considered in terms of organ procurement efficiency and civility with respect to the donor's willingness to donate. Above all, both the people and government should be aware that more than five people die each day due to the lack of organ donors, but can save lives of more than 4 patients every day if we have sufficient donors.
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